In vitro and in vivo anti-inflammatory effects of andrographolide.
Andrographolide - the major active principle isolated from the plant Andrographis paniculata, has been shown to possess a strong anti-inflammatory activity. The possibility that the drug may affect asthmatic inflammation, through inhibition of the relevant inflammatory cytokines, has not been explored. The purpose of this study was, firstly, to investigate the ability of andrographolide to inhibit the release of inflammatory cytokines in vitro in a model of non-specific inflammation and subsequently to determine whether such effect can also be exerted in vivo in allergic lung inflammation. LPS-induced TNF-alpha and GM-CSF release from mouse peritoneal macrophages was inhibited by andrographolide in a concentration-dependent manner. The concentration of the drug producing 50% inhibition was 0.6 microM for TNF-alpha and 3.3 microM for GM-CSF. The maximal inhibition achieved (at 50 microM) was 77% and 94%, respectively, for the two cytokines. The drug was as efficacious as dexamethasone, but about 8-12 times less potent. The drug also suppressed LPS-induced expression of mRNA for the two cytokines, suggesting that this effect may contribute to the mechanism underlying its anti-inflammatory effects. In the in vivo study, intra-peritoneal treatment of ovalbumin-immunized and nasally-challenged mice with andrographolide significantly inhibited the elevation of bronchoalveolar fluid (BAF) levels of TNF-alpha and GM-CSF in a dose-dependent manner, with 30 mg/kg producing an inhibition of 92% and 65% of the cytokines, respectively) and almost completely abolishing the accumulation of lymphocytes and eosinophils. These results provide evidence that andrographolide is an effective anti-inflammatory drug that is active in vitro and in vivo, and affects both non-specific as well as antigen/antibody-dependent lung inflammation. Thus, andrographolide has the potential to be used in a variety of inflammatory conditions, including allergic lung inflammation.